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FRQVWUXFWLRQFRVW+HQFH WKHGHVLJQIRUVKHOODQJOHSDUWLWLRQ LQIOXHQFHVWKHFRQVWUXFWLRQFRVWJUHDWO\7KHH[LVWLQJ
OLWHUDWXUHDERXW VKHOO DQJOHSDUWLWLRQGHVLJQ UDUHO\ WRRNFRQVLGHUDWLRQRI WKH LPSDFWRIVWHHOSULFHDQG WKHZHOGLQJ
FRVWVRLWLVQHFHVVDU\WRSURYLGHDQDOJRULWKPRIVSKHULFDOWDQN¶VVKHOODQJOHSDUWLWLRQWRFRQVLGHUWKHVHIDFWRUV,W
PD\UHGXFHWKHFRQVWUXFWLRQFRVWIRUWKHVSKHULFDOWDQN$VPL[HGPRGHOVSKHULFDOWDQNVDUHZLGHO\XVHGWKHDXWKRUV
RIWKLVSDSHUWU\WRSUHVHQWDGHVLJQDOJRULWKPIRUWKHWDQNVDQGSURYLGHVRPHSUHOLPLQDU\FRPSXWDWLRQDOUHVXOWVIRU
WKHWDQNVKHOODQJOHSDUWLWLRQGHVLJQ
6RPHUHOHYDQWSUHVXSSRVLWLRQV
2.1. Essential rules for spherical tank’s shell angle partition  
$)RU WKHFRQYHQLHQFHRIFRPSDULVRQ WKHWKLFNQHVVRI WDQN¶VZDOO LV¥ WKHXQLILHG WDNLQJ¥ 7KHVL]HRI
WDQN¶VVKHOOLVWKHQHWVL]HRIPDWHULDOVQHHGHGZKHQH[SDQGLQJWREHDSODQH
%,QRUGHUWRDYRLGWKHGLYHUVLW\RIWKHRUGHUHGVWHHOGLPHQVLRQVWKHZLGWKRIWKHVKHOODQJOHSDUWLWLRQIRUSRODU
]RQH¶VPLGGOHSODWHODWHUDOSODWHDQGEULPSODWHVKRXOGEHWKHVDPH
&6SKHUHWDQN¶V]RQHVDUHGHVLJQHGDVV\PPHWULFDOO\DVSRVVLEOHDERXWWKHHTXDWRU
'7KHQXPEHURISLOODUVLVHYHQHTXDWRULDO]RQHLVVSOLWLQWRWZRWLPHVWKHQXPEHURISLOODU
( )RU WKH FRQYHQLHQFHRI FDOFXODWLRQ WKLV SDSHU RQO\ FRQVLGHUV WKH LQIOXHQFHRI WKH ]RQH DQJOH WKH SDUWLWLRQ
DQJOHDQGWKHQXPEHURISLOODUVRQWKHPDWHULDOXWLOL]DWLRQUDWLRDQGWKHOHQJWKRIWKHZHOGVHDP:KDWLVIXUWKHUWKH
QXPEHUVRIWKHWHPSHUDWH]RQH¶VSDUWLWLRQDQGWKHHTXDWRULDO]RQH¶VSDUWLWLRQWDNHQLQWKLVSDSHUDUHWKHVDPH>@
2.2. The factors which should be considered in shell angle partition design  
7KHVSKHULFDOWDQNLVZHOGHGWRJHWKHUZLWKVRPHVKHOOVZKLFKDUHVSOLWLQGLIIHUHQWVSHFLILFDWLRQ7RDVSKHULFDO
WDQNZLWKDFHUWDLQYROXPHLWVVKHOODQJOHGHWHUPLQHVWKHVWHHOSODWHOHQJWKDQGZLGWKRIHYHU\UHTXLUHGVKHOO6RWKH
VKHOODQJOHGHVLJQQHHGVWRFRQVLGHUWKHFDSDFLW\RIVWHHOSODWHUROOLQJFDSDFLW\RIWUDQVSRUWFDSDFLW\RIPDFKLQHU\
SURFHVVLQJDQGWKHQXPEHURIVSKHULFDO WDQN¶VSLOODUV7KHVHDERYHIDFWRUVGHWHUPLQHWKHOHQJWKDQGZLGWKIRU WKH
DYDLODEOHVWHHOSODWHLQZKDWIROORZVZKLFKLVPDUNHGDV avav LW  
2.3. The researching object 
7KHUHVHDUFKLQJREMHFWLVWKHPL[HGPRGHOVSKHULFDOWDQNZLWKWKUHHIRXUDQGILYHEHOWV 7KHWKUHHEHOWVWDQN¶V
VWUXFWXUHLVOLNH)LJZKLFKFRQVLVWVRIWKHXSSHUSROH]RQHWKHHTXDWRULDO]RQHDQGWKHORZHUSROH]RQH7KHIRXU
EHOWVWDQN¶VVWUXFWXUHLVOLNH)LJZKLFKFRQVLVWVRIWKHXSSHUSROH]RQHWKHWHPSHUDWH]RQHWKHHTXDWRULDO]RQH
DQG WKH ORZHUSROH]RQH7KH ILYHEHOWV WDQN¶V VWUXFWXUH LV OLNH)LJZKLFKFRQVLVWVRI WKHXSSHUSROH]RQH WKH
XSSHU WHPSHUDWH]RQH WKHHTXDWRULDO]RQH WKH ORZHU WHPSHUDWH]RQHDQG WKH ORZHUSROH]RQH7KHVL[DQGVHYHQ
EHOWVWDQN¶VVWUXFWXUHDUHVXLWDEOHWRFRQVWUXFWVXSHUODUJHVSKHULFDOWDQNPRURYHUZKLFKQHHGVWRFRQVLGHU
PRUHIDFWRUVEXWWKLVSDSHUGRHVQRWLQYROYHGLQWKHVH
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)LJ)LYHEHOWVWDQN¶VVWUXFWXUH
1RWHYDULDEOHVLQWKLVSDSHU
5'VSKHULFDOWDQNUDGLXVGLDPHWHU>PP@
D 6HPLVSKHUHDQJOHIRUSROHEHOW> D @
iD 6SKHUHDQJOHIRUEHOWL> D @
iN 3DUWLWLRQQXPEHUIRUEHOWL
iE 3DUWLWLRQDQJOHIRUEHOWL> D @
  TTT 3DUWLWLRQDQJOHRIPLGGOHSODWHODWHUDOSODWHDQGEULPSODWH> D @
avav LW  7KHOHQJWKDQGZLGWKRIDYDLODEOHVWHHOSODWH
5XPWKHXWLOL]DWLRQUDWLRRIPDWHULDO
0$PDFKLQLQJDOORZDQFH
%DVHG RQ UXOH% WKH IROORZLQJ UHODWLRQVKLS FDQ EH REWDLQHG TTTT      TD   $OO VKHOO¶V SODQH
H[SDQGLQJOHQJWKDQGZLGWKDUHFDOFXODWHGEDVHGRQWKHUHIHUHQFHV>@
,QWURGXFWLRQDERXWWKHRSWLPL]DWLRQDOJRULWKPRIWDQN¶VVKHOOSDUWLWLRQ
3.1. Input and output variables 
,QSXWYDULDEOHVWKHWDQN¶VYROXPH0$RIOHQJWKDQGZLGWKWDQN¶VEHOWQXPEHUWDQN¶VSLOODUQXPEHUDQJOHIRU
SROH]RQHDQJOHIRUXSSHUDQGORZHUWHPSHUDWH]RQH avav LW  ˈVWHHOSODWHSULFHDQGZHOGLQJFRVW
2XWSXWYDULDEOHVWKHOHQJWKDQGZLGWKRIWKHVKHOO¶VSODQHH[SDQGLQWKHRU\WKHUHTXLUHGOHQJWKDQGZLGWKRIWKH
VKHOO5XP WKH VLGH OHQJWKRI HDFK VKHOO WKH WRWDO OHQJWKRI WKHZHOGLQJ OLQH WKH FRVWRI WKH WDQN¶VPDWHULDOV DQG
ZHOGLQJ
3.2. Judgment needed in the algorithm 
$3UHOLPLQDU\MXGJPHQWIROORZLQJWKHEDVLFUXOHVDVWKHUHLVPDWHULDOOLPLWDWLRQRQWKHVKRUWGLUHFWLRQRI
PLGGOHSODWH DV)LJZKLFKGLYLGHV WKHJUHDW FLUFOH LQKDOI WKH ORQJGLUHFWLRQRIPLGGOHSODWH DQG WKHHTXDWRU
]RQHWKH\FDQSUHOLPLQDULO\MXGJHWKHDSSURSULDWHSLOODUQXPEHU N DQGZKHWKHUWKH avav LW  FDQEXLOGWKLV
W\SHRIVSKHULFDOWDQN7KHFRQFUHWHMXGJPHQWVKRXOGPHHWWKHIROORZLQJFRQGLWLRQV
7KUHHEHOWV  av avW L RS t ˈ  av avW L RS t ˈ  avN W RSt ˗
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)RXUEHOWV  av avW L RS t ǃ  av avW L RS t ˈ  avN W RSt ˗
)LYHEHOWV  av avW L RS t ˈ  av avW L RS t ˈ  avN W RSt Ǆ
%-XGJPHQWRIZKHWKHU DYDY /:  FDQEXLOGDOOWDQN¶VVKHOOWKHVHOHFWHGEHOWVQXPEHU0$WKHQXPEHURISLOODU
WKH DQJOH RI XSSHU DQG ORZHU SROH ]RQH SDUWLWLRQ WKH DQJOH RI WHPSHUDWH ]RQH 7KHVH YDULDEOHV FDQ EH XVHG WR
FDOFXODWH WKH UHTXLUHG VWHHO SODWH¶V OHQJWK DQGZLGWK RI DOO VKHOOV &RPSDULQJZLWK avav LW   WKH MXGJPHQW DERXW
ZKHWKHU avav LW  FDQEXLOGDOOWDQN¶VVKHOOFDQEHPDGH
3.3. Range of Some variables 
7KH DQJOH RI SRODU ]RQH¶V SDUWLWLRQ VKRXOG EH GHWHUPLQHG ILUVWO\ DQG WKHQ WKH DQJOHV RI WHPSHUDWH ]RQH DQG
HTXDWRULDO ]RQH¶V EHOW FDQ EH GHWHUPLQHG SDVVLYHO\ 6R LW UDQJHV DV  T 
D D IRU DOO W\SH WDQNV
  D T  
D D IRUIRXURUPRUHEHOWVWDQN
3.4. The above terms may get the algorithm flow chart in Fig. 4 
,QSXWUDGLXVDYDLODEOHVWHHOSODWH¶VOHQJWKDQGZLGWK
DOORZDQFH=RQHQXPEHU LQLWLDOSLOODUQXPEHU
,QFUHDVHSLOODUQXPEHU
:KHWKHUSLOODU
QXPEHULVHQRXJK"
,QSXWLQLWLDOSROHDQGXSSHUWHPSHUDWH]RQH¶VDQJOH
1R
DGMXVWLQLWLDOSROHDQG
XSSHUWHPSHUDWH¶VDQJOH
&DOFXODWHWKHUHTXLUHGOHQJWKDQGZLGWKIRU
SRODUWHPSHUDWHDQGHTXDWRULDO
VSODWH
:KHWKHULWRYHUDYDLODEOHVWHHO
SODWH¶VOHQJWKDQGZLGWK"
<HV
&DOFXODWHOHQJWKRIZHOG0DWHULDOXWLOL]DWLRQ
UDWHPDWHULDOVDQGZHOGLQJFRVW
ZKHWKHUUHVXOWLVLPSURYHG"
5HFRUGLQJEHWWHUUHVXOWV
2XWSXWWKHRSWLPDOUHVXOWV
(QG
%HJLQ
ZKHWKHUDOOSROH
DQGXSSHUWHPSHUDWH]RQH¶VDQJOH
DUHFDOFXODWHG"
ZKHWKHUDOO
SLOODUQXPEHUDUH
FDOFXODWHG"
1R
1R
<HV
<HV
<HV
1R
1R
<HV

)LJ)ORZFKDUWRIDOJRULWKPIRUWDQN¶VVKHOOSDUWLWLRQGHVLJQ
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6RPHSUHOLPLQDU\FRQFOXVLRQVIURPFRPSXWHGUHVXOWV
%DVHGRQ WKH IORZ FKDUW RI DOJRULWKP DV DERYH WKH FDOFXODWLRQSURJUDP FDQEH FRPSLOHG DQG UXQ LQ VRIWZDUH
0$7/$%%\FKDQJLQJWKHSDUDPHWHUV avav LW  0$VWHHOSULFHDQGZHOGLQJFRVWSHUPHWHUHWFLQWKHSURJUDP
LWFDQJHQHUDWHDORWRIGLIIHUHQWUHVXOWV%\DQDO\]LQJWKHVHUHVXOWVWKHIROORZLQJSUHOLPLQDU\FRQFOXVLRQVFRXOGEH
PDGH
x :KLFKWDQNVFDQEHFRQVWUXFWHGDWGLIIHUHQWSDUDPHWHUV DYDY /:  DV7DEOH
7DEOH7KHGHVLJQOLPLWDWLRQRIWKUHHWRILYHEHOWVWDQNDWGLIIHUHQWWav, Lav
avav LW  P
7\SH
h h h
7KUHHEHOWV   
)RXUEHOWV   
)LYHEHOWV   

1RWH'DWDLQ7DEOHLVFDOFXODWHGZKHQWKH0$LVPPLQOHQJWKZLGWKFRQVLGHULQJWKHPD[LPXPSLOODU
QXPEHULVWKHPD[LPXPYROXPHLVP$QGPHDQVWKDWZKHQ avav LW  LVîP
IRXUEHOWVWDQNFDQEHFRQVWUXFWHGDVPPWDQNVPWDQNVFDQEHFRQVWUXFWHGZKHQWKHPLQLPXP
SLOODUQXPEHULVDQGPWDQNVLV
$VFDQEHVHHQIURP7DEOHGLIIHUHQWSDUDPHWHUV avav LW  ZLOOFDXVHGLIIHUHQWGHVLJQOLPLWDWLRQVRIWDQN$V
avav LW  EHFRPHVELJJHURUEHOWJHWVULVLQJODUJHUYROXPHWDQNFDQEHFRQVWUXFWHGSLOODUVQXPEHUFDQEHUHGXFHG
x 7KHRSWLPDOGHVLJQRIWDQN¶VVKHOOSDUWLWLRQLVLQIOXHQFHGE\WKHFKDQJLQJRIVWHHOSULFHWRQZKLFKLVVKRZHG
DV7DEOH
7DEOH7KHFKDQJLQJRIVWHHOSULFHLQIOXHQFHVWDQN¶VRSWLPDOGHVLJQ
9ROXPH
6WHHOSULFH
PWDQN PWDQN PWDQN
 A A A
 A A A
 A A A
 A A A
 A A A

'DWDLQ7DEOHLVFDOFXODWHGZKHQWDQNLVWKUHHEHOWV DYDY /:  LVîP0$LVPPDQGZHOGLQJ
FRVWUHODWHGLVSHUPHWHU-XVWOLNH7DEOHRQO\PPWDQNVFDQEHFRQVWUXFWHGDQGWKHGDWDLVWKH
RSWLPDOGHVLJQ¶VUHVXOWRIWKHWDQN¶VVKHOOSDUWLWLRQµA¶LQ7DEOHPHDQVWKDWZKHQWKH
SULFHRIVWHHO LVSHU WRQ  WKHRSWLPDOGHVLJQ¶VUHVXOW LV WKDWSROH]RQHDQJOH LV T  D 5XP LV
OHQJWKRIZHOGLQJLVFORVHWRPDQGWKHFRVWRIFRQVWUXFWLRQLVîA
$VFDQEHVHHQIURP7DEOHDGLIIHUHQWVWHHOSULFHZLOOFDXVHDGLIIHUHQWRSWLPDOFRQVWUXFWLRQFRVWRIWDQN7RWKH
WKUHHEHOWVWDQNDVVWHHOSULFHJHWVULVLQJFRQVWUXFWLRQFRVWEHFRPHVPRUHSROH]RQHDQJOHT EHFRPHVVPDOOHUDQG
5XPEHFRPHVDOLWWOHKLJKHU
x &KDQJHRIZHOGLQJFRVWPLQIOXHQFHVWDQN¶VVKHOOSDUWLWLRQRSWLPDOGHVLJQLQJDV7DEOH

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7DEOH7KHFKDQJLQJRIZHOGLQJFRVWLQIOXHQFHVWDQN¶VRSWLPDOGHVLJQ
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'DWD LQ7DEOHZDVFDOFXODWHGZLWKWKHVDPHSDUDPHWHUVDV7DEOH$VFDQEHVHHQIURP7DEOHDGLIIHUHQW
ZHOGLQJFRVWZLOOFDXVHDGLIIHUHQWRSWLPDOFRQVWUXFWLRQFRVWRIWDQNWRR7RWKHWKUHHEHOWVWDQNDVZHOGLQJFRVWJHWV
UDLVLQJSROH]RQHDQJOHT EHFRPHVELJJHU5XPEHFRPHVORZHUDQGFRQVWUXFWLRQFRVWEHFRPHVPRUH
7KHFRPSDULVRQZLWKWKHH[LVWLQJFDOFXODWLRQUHVXOWV
7KH7DEOHLVWKHFRPSDULVRQRIFDOFXODWHGUHVXOWVDQGWKHH[LVWLQJOLWHUDWXUHLQUHODWHGFDOFXODWLRQUHVXOWV
7DEOH&RPSDULVRQRIWKHJLYHQDOJRULWKP¶VFDOFXODWHGUHVXOWVDQGWKHH[LVWLQJOLWHUDWXUH
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7KHVHFDOFXODWLRQVLQWKH7DEOHKDVXVHGWKHSDUDPHWHUVWKDWVWHHOSODWHWKLFNQHVVLVPPVWHHOSULFHVLV
SHUWRQZHOGLQJFRVWLVSHUPHWHU)URPWKHDERYHWDEOHLWFDQEHVHHQWKDWRQO\WKHUHVXOWVRIOLWHUDWXUHLQWKH
WKLUGJURXSPDUNHGZLWKLQ7DEOHDUHWKHVDPHDVWKHJLYHQDOJRULWKPZKLOHWKHUHVXOWVLQWKHVHYHQWKJURXS
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DUHDOLWWOHGLIIHUHQW˗LWLVVKRZQWKDWLQWKHJLYHQDOJRULWKPFDOFXODWHGLQRWKHUJURXSV5XPLVKLJKHUPRUHWKDQ
DQGWKHOHQJWKRIWKHZHOGLVVKRUWHUZKLFKVDYHVPDWHULDODQGZHOGLQJFRVWFORVHWRVRWKHJLYHQDOJRULWKP
UHDOL]HVDFHUWDLQRSWLPL]DWLRQSXUSRVH
$FNQRZOHGJPHQW
7KLVZRUNZDVILQDQFLDOO\VXSSRUWHGE\(GXFDWLRQ'HSDUWPHQWRI+XEHL3URYLQFH¶VDQQXDO\RXQJFROOHJH
WHDFKHUV¶LQGHSWKHQWHUSULVHDFWLRQSODQSURMHFWDQG:XKDQ7HFKQRORJ\DQG%XVLQHVV8QLYHUVLW\&URVVLQJ5HVHDUFK
3URMHFW+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